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Can complex parts be made of sintered metals? 


Yes—easily, accurately and in quantity. For example, the spherical bearings illustrated above are readily 
produced by Moraine from sintered metals, in quantity in one operation, without machining and to closer-than- 
ever tolerances. Moraine Products’ advanced sintering techniques, engineering know-how, and high-capacity 


equipment make strong, long-lasting parts like these a routine assignment today. 


Moraine Products also produces: Moraine Power Brakes • Delco Hydraulic brake fluids, brake assemblies, 
master cylinders, wheel cylinders, and parts « Moraine friction materials « Moraine-400 and M-100 automo 
tive engine bearings « self-lubricating bearings and porous metal filters * rolled bronze and bi-metal bushings 


«57-1 . moraine Products 


—— 


1 Division of General Motors, Dayton, Ohio 








WHAT 


DO YOU WANT 


in the ann EDITION 


What's Happening in Science 
апа 


What's Happening in Materials 


Our science column is “blue-sky,” 

but not ivory tower—the laboratory 
developments-to-watch. On this page 
you find the significant discoveries, 

the exciting trends that promise to 
revolutionize the products of tomorrow. 
Gravity control, cryogenics, atomic 
particles and radiation have been in 
the news these past few issues. Look 
for a clarification of high-energy fuels, 
a new method for super-high-speed 
photography and some Russian ideas 


on science coming soon. 


The materials page analyzes latest de- 
velopments in metals, plastics, oils 
and even paper, tabulates price and 
availability changes and shows how 
old materials as well as new ones are 


put to work. 


This is a product plar ned tor product planners Like any 
other product it will be improved as ne materials 
processes and ideas are introduced Let us ave your 

nents and criticisms they are our mos er > source 


of new ideas 





coming 
next week... 


the 
DESIGN edition 


fer January 20 


FEATURING: 


® Gray iron castings. 
A special report updating available hi-temperature 


data. 


Punched cards—an answer to wiring woe. 
Black-box components teamed with a punched-card 


system can save time and grief. 


Which coating at high temperature? 
Types best for corrosion resistance, erosion 


resistance, compatibility with base materials 


Ratchet layout analyzed. 


Formulas and data for precise ratchet design 


6 Spring-loaded chucks and holding 
fixtures. 


Based on material supplied from German sources 


Selection guide for sandwich panel core 
materials. 


Structural-composite panels are aimed at various 


design needs, and it’s the filler that’s important 


How to design multi-rate helical springs. 
Two little-known methods to assemble springs in 


series tO give a varying spring rate 
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DEPARTMEN 


NOW —SPRAYED REINFORCED PLASTICS challenge hand lay-up methods 
SIDELIGHTS of making glass-reinforced products 


LETTERS SHOULD YOU USE OUTSIDE INVENTORS? Don’t solicit ideas, and set 
HORIZONS up a carefully controlled system for those that are offered 
SIGNIFICANT PARTS 


POINTS OF VIEW. Who owns the results of basic research underwritten 
NEW LITERATURE 


MEETINGS 
TRENDS IN APPEARANCE DESIGN. Seats for mobile equipment designed 

PUBLISHER'S POSTSCRIPT for minimum fatigue. 
FY! PERSONAL 
MOTIVATION RESEARCH—WHAT'S IN IT FOR YOU? Is it a passing fad 


WHY NOT R & D? 5 4 . 
or a valuable technique to guide product design? 





MATERIAL Two new synthetic fibers from overseas 


Materials progress expected in 1958 
Plastic coatings for color, cushioning and corrosion protect 
Lighter-gage stainless promised in greater widths . . 


Molybdenum gets 2300 F coating 


Optical caliper for hot rod and strip 
Transformer sheeting is cold-rolled. 


What the oxygen process means to stee 


Souped-up energy at work—meet the maser 
Test chamber for air-conditioning equipment 


Rocket-powered fire extinguisher for use at arctic temperatures 


X-ray pictures with sound waves 

Toothed tires for snow and soft ground 
Flexible automation tailored to industry need 
Overrunning clutch has 39 ruby bearings 


Chemical camera shutter has no moving parts 


GOVERNMENT Washington will bear close watching this year 


Science main topic at Institute of World Affairs 


PERSONNEL Government scientists needed badly 


Computer industry draws feminine mathematicians 
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....-- SIDELIGHTS 


esecarah 


EDITION 
welogrra rt 


@ Seats had always been designed for what 
was considered a relatively insensitive part 
of the human anatomy. Now we have 
cientine proof for what any red-blooded 
kid always knew—that only areas near the 
ALBERT HAUPTLI publishe ischial tuberosities” (those two bony bumps 


buried in the buttocks) are relatively free 
ELMER J TANGERMAN edit trom nerve endings and blood 


I ҮСУ 1 р 
ROBERT W CARSON managing « 


l'he rest of the region responds quite 
rally to a bouncing ride or father’s belt 
PAUL N ANDERSON ossociate edit 
ROBERT E ABBOTT associate edit 

JOHN KOLB associate editor 

NICHOLAS CHIRONIS associate editor @ Not too long ago inventors were poverty-stricken but highly romanti 
RICHARD M KOFF associate editor fgur Their lives 
HENRY E COOK, JR associate editor A 

FORD R PARK associote editc í DV a pot-ol gold patent at rainbow's end p 

ROBERT S PRENTISS associate editor ( » different and rather dull. Savs Thurman Arnold, "Each man 
ANNESTA R GARDNER associate editor 
WILLIAM GILMAN associate editor 
FRANKLIN D YEAPLE associate editor % more ‘genius’ than the other 


were dramatic, dangerous and, 


i 
section of the hay to search [he man who finds the needle 


JOSEPH J KELLEHER assistant edit 

BENEDICT A LEERBURGER, JR assistant editor 9 All this motivation research talk (p. 35 
DOUGLAS C GREENWOOD assistant editor h 
PHYLLIS B SWEED assistant edit : 

DONALD G PICINICH ossisfant editor bad enough when the marketing 
DORA K MERRIS ussistant editor | went about “creating a demand 
HERBERT KEE assistant edit 
ALAN CORNERETTO assistar 
CHARLES J LYNCH assist і 1 1 up W to make us uv thing 


1 ome pretty frightening implication 


nonsensical product—now they're 


) 1 
511! DCODI 
| | P 


FELIX GIORDANO Detroit gullibk lison Ave. seem 
SETH PAYNE Washingtor а ; 1] 


ШІПІСІСІ 
JACK MEYER Los Angeles 
б deafnes оО counter mo 


RICHARD E ROOMAN ort d м bx rced to c to an understanding with 
E G LOADER asst art direct ious—and tl 121 ruly understands himsel 
ANGELA M GIACIN oa 


NORMA J VAN NESS prod 
LILLIAM M WITHAM assist | 
A deep, heavily accented voice sounded through a 


JOSEPH KERR consulting edit OT ПІ 1O E l his 15 Пуа l'olsto | 


ROBERT BRUCKNER consulting edit lul 01 ) ( recommended I call you 


training porpoise 
DEXTER KEEZER director ecor ре 
GEORGE B BRYANT, JR Washin met s a plastic leash material? It should be strong 
DONALD MacDONALD Detroit u immers), reasonably flexible, indifferent to 
WILLIAM G MELDRUM Cleveland 
MARGARET RALSTON Son Fran 
JOHN SHINN Los Angeles уға red by skin divers through the colorful deep Sounds li 
MICHAEL J MURPHY Los Angeles 
CHARLES T DIXON, JR Atlante 
KEMP ANDERSON, JR Dollos 
JOHN WILHELM editor, world nev App ыны адайды Product Engineering 


JOHN TUNSTALL London A McGRAW-HILL PUBLICATION 
RICHARD MARBOIS Paris 


PETER WEAVER Rio de Jane 

SILKE BRUECKLER Bonn 

RICHARD A LAWRENCE Milar 

RAYMOND SHAH Zurich 

DAN KURZMAN Toky y хє € ‹ t " 4 
er à ther en$ ec ) prod ts Position and company connection must be indicated on subscription 

JOHN H KEARNEY Mex ( orders. Send to address shown in box below 


t 


Ihe idea was to take movie E the porpoise 


Y 1 ^ x pyri V 7 Р ра I а e Pd - 
T ENGINEERING art « ar i 1 bot the Industrial Arts Index © Engineering Index 
STANLEY J ALLING associc PRERODUCT ENGINEERING c r Hexed in | he at Arts ir T AL 

PHILIP G WEATHERBY advertising sales manager bta ‘ equests to the Editor 


P F PRITCHARD manager, market research SCRIPTION end subscr 
І T ENGINEERING 


ROBERT C MATTOON circulation manager Manager romptiy 
C C KANE reoder service mar f any 


RUSSELL T DOUGLAS business manager Postmaster: Please send form 3579 to PRODUCT ENGINEERING, 330 W. 42nd St., New York 36 
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MORE OF THE GARLOCK 2,000 


We 


MANNING, 
MAXWELL 


& MOORE: 


"Why do you specify Garlock 
Klozure" Oil Seals?" 


For the past five years, 
Crane and Hoist Division 
Maxwell & Moore, I: 

gan, have specifie 
seals for tl 
Hoists. Rece 
pany to find wha 
by specifying 


Here 


"We use Klozure 011 
three primary 


Oil — и 


Garlock | кеме 


THE GARLOCK PACKING COMPANY, Palmyra, N.Y. 


For prompt service, contact one of our 30 sales offices and warehouses throughout t 
P OU 


(Сужлек,осжк 





READER TO EDITOR 


Don’t Classify the Engineer 


An Old Problem 


lo the I 
Мау | 


| 


Simplified Drafting 


l'o the Editor 

In VOUI Nov 18 ISSUK | 
кеа, Have Simplified Dra 
edures Saved You Mon 


DSCIKCK In 121% 


Simpl fed Drawing 


1 
ingle interpretation 


1 k 
€ ol l 


dn idends 
HANDI.ER 


[m 


te 
{ 


Staff Director for Standa 
Office of Productioi 


Departm 
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American... 


DEVELOPMENTS 
TO WATCH 


A chemical camera shutter .. . 


that will permit exposure 


Rocket-powered fire extinguishers . . . 
re De ing developed it Naval R h I t 
for it tic temperatures. ‘Th 
AS NRI 


point 


( 


Big sheets of light-gage stainless steel are reproduced by sandwiching the Phot 
left, rolled and sheared sandwich, with thin stainless sheet st t 
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continued | DEVELOPMENTS 
TO WATCH... 
онаа" 


Jeweled one-way drive 


A: Drive engoged 8: Drive disengaged 


An aircraft industry "first". . . 


{ . 17 tecst-echamlb nict 


А 
[ ting it 

50 tubula 

hlament temperatur 

icuated to simulate 


ARG 


Cooling test-chamber is designed to put air conditioning equipment through its paces. Photo at left—chamber interior 
with its tubular lamps and metal reflectors; at right—how the two chamber sections fit together 


FAP Tute 
TA 





American 


DEVELOPMENTS 
TO WATCH 


Мы 


Washington will bear close watching . . . 


this year. Congress and th 
having significance for busin 
hehting 
unhapp 
1111141] р 


outpace us In missile Indications 


legislative duties, get more into the 


Here ar ресіп ireas to 


Military Spending—will be increas 

istration is expected to ask f 
- 
| 


expected to boost this perhap 


n 


that the defense budget will bi 


Missile Spending—is expected to 


$4-billion. Roughly half 


Manned Aircraft Spending 


first time since 195 


tion remaining 


ІП u h hardwar l 


Offsetting Higher Military Spending 
items such as welfare prog 
SCIVICCS CI 1 where 
for cuts, 

For one reason, cuts hei 


And, these are 


Aid to Scientific Education 
izing equipment 


rovernment 


A Tax Cut is Out—bu 
either. Expiring corpot 
some tax loophole 5 
is possible that sor 
voted if unemploym 
Administrative 
shape s up 


ness slide Б 


Atomic Energy Programs 


commenrcial-sized 


Patent Hearings—are likel 
Patent Law. Outlook 


Saline Water Research—will 
ning around $725,000 a 
ire expected to be continues 


Basic Research—programs will b 
the administration and’ Congr 
Science. Foundation, National 
will get fatter budget Ih 


individual icntist 
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д Ф; 
* 
тыю; 


ІС ҷ “ 
қ. 
E NER 


rici-wridie ... 


DEVELOPMENTS 
TO WATCH 


Specify cold-rolled transformer sheeting .. . 


> \ t neak 1a high 


An "optical caliper” for hot rod and strip . . . 
lg ‹ ped by the British Iron an | hot rod tl | 
Steel R rch Assn isuring the width « 


Two new synthetic fibers . . . 


th nat 


Neither snow, sleet, mud stay these tires . . . 
ointed round ivs Italy’s Ditta pe 


| for ruc} ШІ 
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COMPASS 


V.Steel Belts 


ease Ez 7 Steel Cable V-Belts 


HY-T V-Belts 


E-C CORD 
V.Belts 


Goodyear. 
complete line of 
Triple-Tempered 
by Tension, Tem] 
What's your pay- 
When you're 


guarantee that every 
match. No matter how lo 
matched, too. 


And once they're installed, you've got belts designed 


N GOODYEAR 


THE GREATEST NAME IN RUBBER 


à E-C Cord, Hy-T, ¢ Ak 


үу 
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. What’s happening in SCIENCE 


stable. An incoming signal will cause work, by »umping them 
Souped-up energy at E sig АДАДИ гоњ. уь. 


o radiate the excess energy, at high energy level with th 


work — meet the maser | p " | vavelength [he energy ternal radiation 


greatly exceed the incom In solid-state miasers 
| there’s vour amplifi potassium cobalticyanide, for in 
1 t] plif | k ] lt ] 
separation of the high- and low 


energy molecules is a bit more difh 
cult, and must gencralh 
nd uniformity l ict temperatures clo 
ight the maser into the time nother application 
[he “ammonia atomic — equipment, incidentall 
inder test by the Na p. HK 
1 of Standard Nov. 4 Ihe 
ictually an ammonia maser ibility 
b mul І | 1 101 n I М Ih nt 


1 
ontains nmoic 


oin 
t ind a beam 
molecular 
quantum-mecl m І qual parts, one witl ig! nd thi matter in outer 
} 1 } } | a 4 ] ] $ 151 
1 ї gin A ( ( V | м ( ccuk MOTE immedia Ca ) 


vitness the 


Taking pictures 


with sound 


the 
quality м 
Metallurgy ision | eered th 
nspection ) I іс! ements t "^ mie сз аж ™ M eene 
detect discontinuities in the bond 
between .the fuel and its cladding 
Гһеп һе turned the device on himself 
ind showed that a usabl 
the hand could be mad 

Standard 

15 
mit, 
When the 
in the fuel elemei 
hand), reception 
white pace appear 

ensitive recording sheet 
Sound waves look inside reactor fuel 
elements, produce X-ray-like record on 
electrosensitive paper. Top photo shows 
flaws in reactor fuel element; below it, 


same method pictures bones in hand 


10 SCIENCE 





what's happening in MATERIALS 


Steel: What the oxygen Ms operate 115 к , en " ap н m 


pairing onc while the 


process means Ing However, Kaiser 


building three furna 
Late last month, with con 


fanfare, Jones & Laughlin di 


two new steel furna 


1 
O prolong ret 


scale installation of 
country, but by no 


Why are they notewor 


built to take ad пао | : d т Coming up in "58 
European oxvgen process which, a | What = 4 
J&I points out, promises ti com Triple-threat 


bine most of the speed and econi 


і 


of the Bessemer converter” with “th plastic coatings 


quality of the open-hearth furnac 


+} k 


Stcel produced in 
tion, which has a 
750,000 tons a 
low in nitrogen 
consequent] 

J&l plans turning 
into cold-heading wire, ti 
light structural 

Lhe furnace 
purity oxvgen in 
иг mixture turn «í 
in little more tha 
pared with 5 hr oi 
hearth This bri 
ment per ingot 
aty way down 
with $40 

lhe saving is no 
I he process 1S hard 


lining, which must be Plastisol coating, sprayed and fused on 


week or 10 days ( se replace inside of the lens grinder bowl, protects 
ment takes about 5 s. т! bowl from corrosion; cushions lenses against 
I 
breakage. Formulation used here is sup 
plied by Stanley Chemical Div., The Stan 
ley Works, East Berlin, Conr 


Higher-quality steel is promised by new he 
oxygen process, now getting its first large- ings is by 
scale US tryout at J&L Aliquippa Works dispersion 
Here, metallurgists sample heat parti шаг! 
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L2 
— 


fast ! 


...680 units per minute! 


D ket py аб 


Е 


LIN I 
a 


D ; 


аиа аа 
аг 


% 


.. 
M 


high - opa 


"automatic 


Speed plus accuracy equals low-cost 
volume. 

That's the formula for success in com- 
ponent part production and purchas- 
ing, because you only benefit from 
quantity buying when you have a 
source that's set up for quantity and 
profits fot our customers with his high | quality production. 
speed Flexopress ripping out machine / > 


y u ts O 80 compo art eT 4 \ , . . 
gun bursts of 680 component parts рег |, | We have high-speed equipment undu- 
minute. e 


plicated anywhere in America. that can 
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weapon...peacetime style! 


be tooled to your job, if your job can 


absorb real quantity runs. The result- 
ant saving is what we call “pushbutton 
profit” for you, the buyer. It comes from 
automatic operation, making thousands 


of units every hour of the run. X TMY FINEST ALUMINUM 


If “pushbutton profits” appeal to you 


and pushbutton methods can be applied MIRRO ALUMINUM COMPANY 
to your job, send us your inquiries, for (Formerly Aluminum Goods Manufacturing Company) 


prompt quotation. 
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DELCO FAN MOTOR IS SHORTER 


Both shaded pole and permanent split 
capacitor designs save 20% in length 


Wied n nd 


1, 
MOISTURE RESISTANT INSULA An D E LC O 
TION Aa, 


BUILT-IN TERMINAL BLOCK 


RUST RESISTANT THROUGHOUT 


BEARINGS 
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Product 
Engineering 


HORIZONS 


Second Step 





Weld: 304 stainless to mild stee! 
Conditions: chi 


Weld: Inconel 


ride corrosi 


Equipment: drag conveyor 


5% Chrome Steel Lining 


“ 


Weld: repair of cracks in carbor 


lybdenum steel 


Conditions: no preheat possible Equipment: throttle valve 


Conditions: high temperature 


Weld: 405 stainless to 5 с! 
Conditions: high pressure 


nickel-chromium alloy to ordinary steel 


Equipment: furnace retort 


105 Stainless Steel Grooved Bar 


A 302b Steel Shell 


rome steel and A302-B steel 


Equipment: pressure vessel 


Now one electrode, Inco-Rod ‘A; 
...permits new design freedom 


No longer need difficulty 


in welding 
dissimilar alloys limit design possi 
bilities. 


With Inco-Rod “A” 
“problem” welds like 


are being made every day 


tures and good stress rupture prop 
erties at elevated temperatures, 


When a projected design calls for 
joining two or more dissimilar al 
loys, remember that Inco-Rod “A” 
electrode turns many “impractical” 
welds into routine jobs 


electrode, 

above 
without 
special equipment and without spe 
cial training for weldors. Many users 
also report remarkable success with 
Inco-Rod “A” electrode in field welds 


where preheating is impossible. 


those 


S. permits 
you to use the materials best suited 


for the application you have in mind. 


Dissimilar alloy welds made with 
Inco-Rod “A” electrode are strong, 
ductile and resistant to corrosion in 
many media. They have high im- 
pact resistance at sub-zero tempera- 


9 32-, and 3/ 16-inch. . 


INCO WELDING 


Inco-Rod “A” electrode is supplied in four diameters 3/39 
5/3 packed ir 


To get a clearer.idea of the jobs 
Inco-Rod “A” electrode can do, write 
for our new folder. It contains many 
case histories and gives useful tips 
on getting strong, sound, corrosion- 
resisting welds between dissimilar 
alloys. R 


The International Nickel Company, Inc. 
67 Wall Street INCO New York 5, N. Y 
dove 


о “Қ” w 


)2-, 1/8-, 


5-lb. asphalt-lined containers 


PRODUCTS 


Electrodes * Wires * Fluxes 
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THE ENGINEERING WEEK 


NOW—SPRAYED REINFORCED PLASTICS 


d to repla ( the present baskets 


| 
ts, the Rand 

in 
how if} 11 | 


oughly half the 
xisting methods. A 
it simultaneously 


talvzed Tr iccelerates 


і 
the two nozzles whik 
chopped fiber-glass. ro 
ompleteh wetted down 

hit the surface 
Rand Developm nt 
10, Ohio, the gun 
| experimentally to make 
power lawnmower hous 
itor housings, wheel 


mixing trays, wate 
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up methods o making glass fenders 


continued on page 19 


THE ENGINEERING WEEK 


17 





THEE NWNATIOWNWAL SCENE 


WEATHER PREDICTIONS FROM OUTER SPACE. Far mor 


ill be one of America’s scientific achieve 
| Geophysica ear. They will begin 


tellite hurtles int ce. Present predictions ar: 


NATIONAL CAN HELP YOU... 


reduce product cost or improve prod 
uct performance at no added cost 
Here’s why you can select “the 
one best material" from over 100 
grades of PHENOLITE®, Vulcanized 
Fibre and National Nylon— without 
compromise in properties or cost You 
can simplify production and purchas 
ing with the timed deliverv of 100 
usable parts from a single reliabk 
source. You gain competitively with 
National’s new materials and grades 

the direct results of programmed 
materials research 

You benefit by calling National 
first. Check Sweets PD File 2 b/na 
the tel phone directory Yellow Page 


EARTH SATELLITE. In? i P Wilmington 99, Delaware 
id in і ©} | 


NATIONAL 


4. VULCANIZED FIBRE СО 


WEATHER EYES TO MEASURE CLOUD RADIATION PHENOLITE WINS BERTH ON 


11 U.S. sa 


Eyes T Weather 


FIBRE COMPANY OF 
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THE ENGINEERING WEEK 


the longest being just + in. long when one blade 
is used After one pass 1 made over the mold, the 
chopped strands are rolled down by hand to make an 
ur-free laminate that will gel in a few minutes. Thi 
procedure is repeated until the desired thickness is built 
up. A x in, thick laminate (rolled-out thickni is the 
maximum thickne possible for each pass 
Output of the gun depends on quantit 
cut per minute. ‘The ratio by weight of 
can be varied to suit irements 
glass content \ voltage 
varies the rpm to permit 
depositing. The output 
ber and weight of the ro 


YT 
1124 


Some tensile-strength figures 


Flexural Strengths 
folding о 
| nidi! 1 гс 


week. With a 
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Business end of the fiber-resin depositor. One nozzle 
sprays the resin and a catalyst and the other nozzle sprays 
resin and the accelerator. Glass fiber rovings are cut by 


the rotating cutter and spewed out at the center 


* Rolling down rovings after spray 
ing process. This is done after each 
layer of rovings have been applied to 
insure complete wetting of the fibers 
Each rolled-down layer is 3/64 in. thick 


Cutter wheel with one of the injector. > 
type razor blades being removed. With 


= 


all blades inserted, glass rovings are 


> 


Ten 


cut to lengths of 3% in With just one 
blade, roving length is 4 inches 


had a gla 


Resin Tvpes: po 


Completed hull removed from mold with 
trimmed. Total elapsed time to this point 


hrs, labor under two manhours 





ЧЕ 


MIDWEST NOTES: 


Uses for Ail mushroom 
DETROIT! ght im 1 n 


t for its 


i\ OT] 
If in appli 
tant deco 


on-r 


omponents 
ilumi 
And 
total 


1 
can substitute 


num for | cab and chassis 


1 


more of the truck 


weight when traveling can. Ix 


t mcan 
given 
to payload—an important idvantage 
with everybody operating under state 
weight-regulation maximums” says 


Philip J Monaghan, GM V.-P 


20 THE ENGINEERING WEEK 


Tailor ‘Flexible Automation’ 
To Industry Needs 


the 


prototype and several samples are 


week, Mr. Fergus 


produced in a 
les unit for 


р oductio 


See Rise of Feminine 


Mathematician 
ANGELES— [he 


Mi higan 


ire announcing changes 


college ind = universiti 


uimed а! 


hing 
admission hing 


tightening requirement tes away Ir Т 


ind reevaluating teaching standards that teaching traditionally 
Detroit Institute of ‘Technology 
require Freshman to tak 


the fundamentals of physics, chemis 


offered women is diminishing as indus- 


for 


prove 


will 
mathematicians rises 


their profes 


courses in try demand 


1 
апа ional 


kill 


women 


trv, biology, geology and astronomy. 
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Moly Gets 
2300-F Coating 


White Ptains, N. Y By adding a 
new twist on standard chromizing 
technique, Chromalloy Corp., of this 
city, has developed in HION urface 
treatment for molybdenum that allow 
extended operation in air at tempera 
tures up to 2300 PF. Molybdenum ha 
exceptional strength but poor oxi 

tion resistance at high temperatures 

disadvantage that has held up wide 
ipplication of the metal in jet-engin 
blading, missile combustion chamber 

nuclear reactor rods and the | 


Chromallov’s new М 


ud to show performance 


IAC 


existing molybdenum coatings bas 
on ceramics and spra ed or electro 
plated metal allovs. Tests conduct 
by the company, showing performan 


Flame test... 


of the diffused chromium surface 
with oxyacetylene torch drives off uncoated molybdenum as volatile oxide (right 


tab | \ S ri SS 2 

ibulated belos l'hi proce Chromized specimen (left) resists oxidation 
! 

extension of technique рг 

covered in) Propucr ENGINEERING 

Nov. "5 р 150 


[he treatment has been evaluated No failure after 


bv others: Climax Molybdenum Co t , Е 
mperature, 

heated a test panel with gas-air torch — 

to 1800 F in 30 sec, held it there for | 


| Time, hr | Thermal cycles 


in +5 sec, and repeated this for 2000 
cvcles without panel failure A US 


government agency interested in mol Panels, treated both sides 


piping exposed treated tubing to steam 


15 sec, cooled it to room temperatur | | 
| 
| 
| 
| 
I 
I 





iE 2500 I fo | period [ ( IS М th 
out failure Strips bent, after treating, to 15 


angle 
Diffused-chromium reatment of 3 


olumbiu: so show romis | 
imbium al l promis Al Sete diti tee Riel ieee 


under 10, 14, 30 and 60-kg loads 


though less subject to oxidation than 
molybdenum, columbium requir 

tection at high temperature. Exposut Oxyacetylene torch-heated to 2600 F| 

treated columbium panels for 15 sec, O2 quenched to R.T. in 30 sec.| 

? | Repeated 30 times and furnace-tested| 








World Affairs Group Talks Science 


PaAsADENA, Car Some straight talk 

on science came out of the Institute the country's leaders have emphasized 

of World Affairs’ 34th session from the opportunities for the intelligentsia 

some well-known speakers who spoke [Һе tenth-vear high school stu- 

on a variety of subjects. Some of the dent attends classes six davs each 

highlights week for ten months of the year ош ind music are а 
Kenneth Holland, president of the Roughly 42% of his classroom hours f his curriculum. Study of a 

Institute of International Education, are devoted to science. By his tenth begun n fourth grade— EF: 


said Russia's educational advancement — vear he alreadv has had ten vears of (Contianed om bas 


PRODUCT ENGINEERING * January 13, 1958 THE ENGINEERING WEEK 





22 


BEAVER 
BALL SCREWS 


Successor to the Acme 
'screw drive and preferred 
in many applications to 
hydraulic and pneumatic 
systems. Guaranteed 907; 
efficient in converting ro- 
tary twist to linear push 
(or vice versa). Employs a 
stream of precision balls 
and ground lead to elimi- 
nate drag and wear in 
delicate instruments, air- 
craft, machine tools, mas- 
sive wind tunnel jacks, etc. 
For horizontal and vertical 
actions, indexing, inching 
and traversing. Consul- 
tation and engineering 
service available. Write 
for literature. 


i ST 


EXTREME ACCURATE POSITIONING 


eaver 
Drecision 
і Эгоаисёѕ 


INC. 
CLAWSON, MICH. 


ANY DIAMETER OR TRAVEL * 


RAPID START 


<= 
e 
4 
m 
x 
Є 
4 
[se] 
o 
z 


THE ENGINEERING WEEK 


Radiation-resistant 
Grease Developed 


SAN FRANCIS 


Martin 


\\ 
AS 


\ 


THE WORLD'S LARGEST 
FLOOR TYPE HORIZONTAL 
BORING - DRILLING - 
MILLING MACHINE USES 

6 BEAVER BALL SCREWS 
FOR POSITION CLAMPING 
AND 2 FOR SPINDLE FEED 


The same accurate posi- 
tioning, rigidity and free- 
dom from backlash essen- 
tial in this huge Giddings 
and Lewis Model 1210- 
FUAR with 10" spindle is 
available to you for im- 
proving the efficiency of 
your equipment. Consulta- 
tion and engineering serv- 
ice. Write for literature. 


i 

Deaver 
Drecision 
§ products 


ІМС. 
CLAWSON, MICH. 
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HAYNES investment casting solves the tough design problems 


... Testing for soundness 
X ry і 1 '21] 1 


X-rayed, i 


PRODUCT ENGINEERING * 


i are 


Hayne 


January 13, 


1958 


Investment Cast 


TURBINE BLADES 
Operate for thousands of 
hours above 1500 Deg. F 


Tia age of supersonic aircraft has ere 


for intricately-shaped turbine blades that have « 
strength and low creep rates at high temps 
Blades made of HAYNES Alloys meet these r« 

and that is why they are used in the f 

engines. To mass-produce these blades, HAYNES’ inve 
ment-casting method has 


Compres sor blades, vane 


Carbide Coi poratior 


апа М rl 4. Ke kon 


HAYNES 
A Lo L O ^v^ 


HAYNES STELLITE COMPANY 
Division of Union Carbide Corporatior 


UNION 





All-out Drive for Government Scientists 


other 
1 1 
completely 


both from 


| 


Here's t*e Problem 


1 


ral situation, the 


manpowcIi 


THE ENGINEERING WEEK 


problem is 


1 
itive] IOV d il о! 


Defense About 250.000 of thi 


nation s. scientists. and 


| 
mall fringe benefits. The prob engineers ar 


when the govern 


becomes acute 


working in research and development 


ment tries to get 100,000 in defense work 


hold on to top with around 
flight personnel 

[he government is low man on the 
totem pole in the manpower race. Al 
roughly 10 of 


scientists 


Reactor Output Doubled 


iting level of 


though it emplo: 5 


the nation’s engineers апа LEMON! (11 Oper 


it is not able to recruit this percentag« the experimental boiling-water reactor 
from graduates. And 
ind more of those 


n from the 


than doubled in ex 
National Lab 


iccomplishment indicates. that 


universita more has been more 


recruited. arc Argonne 
bottom half of the Lhe 


lasse lectrical output of the plant could be 


com 


periments it 


One government-agency survey of ubstantially increased, reducing cost 


hows that 42 of thi 


supervisors rate the quality of replace 


upervisor ot plant investment per unit of power 


according to Dr 
director ot the 


Bernard I. Spinrad 
Reactor En 


An increase 


ments about equal to those replaced Argonne 


but 4446 rated replacements as lower gineering Diy from 20, 
Estimates are that there ar 
N40.000 


the country. The government emplo: T 


me 84,000, roughly 44,0 


ibout 000 kw of heat to 1000 kw has been 


scientists and engineers in ichieved without change in number 


irrangement of fuel elements in 


0 in Dept the reactor cor 


Bromo-Seltzer cures missile headache . . . 


The connector spilling headache powder is part of wiring for marker that helps tech 


nicians find Atlas and Thor flight data dropped in test waters. The powder, packed 
between contacts, provides time delay before start of transmission to recovery teams 


GE's Phila- 


delphia Missile and Ordnance technicians turned to Bromo-Seltzer after mechanical 


Audio and visual signalling does not start until water melts the powder 


switches failed to provide necessary few minutes delay time 
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POWER 
DRIVES 


Plus performance, dependability, econ- 


omy...these are the extras you want in 
your designs. But in specifying power 
drive equipment, how can you be sure 


that you're getting p/»s values? 


One sure way is to consult your CHAIN 
Belt Man. Have him demonstrate the three 


important plus advantages you get with 


CHAIN Belt: 


1. Plus Value in Product. Whether it’s 
chain, sprocket, bearing, coupling, 
take-up, the built-in plus quality of 
CHAIN Belt products puts plus value 


in your equipment. 


Plus Value in Application Assistance. 
Your CHAIN Belt Man has the know- 
how to help you select the right com- 
ponent that assures plus performance 
at lowest over-all cost. Because he has 
a complete line, he can recommend, 
without prejudice, the right choice for 


your design. 


Plus Value in Service. From your 
CHAIN Belt Man in the field to the 
engineering and manufacturing de- 
partments in our plants, p/us service is 
yours to command. In application, 
product specification assistance, de 


liveries that meet vour schedules, 


CHAIN Belt has no equal. 


For the story of the plus values in CHAIN 


Belt power drive equipment, turn the page. 


CHAIN seur тей 


QUICKENS THE PACE OF PROGRESS 
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values in... 


REX ROLLER CHAIN 


Che quality of any roller chain can be determined by two factors...its ability to 
resist wear and fatigue! A chain designed and manufactured to have a longer 
normal wear life and greater fatigue resistance is a plas quality chain. CHAIN 
Belt's quality in design... manufacture...control... gives you this plus ability to 
resist wear and fatigue. Here are two of the many important differences that 


make Rex Roller Chain so superior: 


IN 
PITC H STRES жерде "pep "rum "qu 
CONTROL » 2 ; ‘ 


In Rex Roller Chain, chain pitch is accurately controlled, not only in the pitch 
measurement in a chain strand but in each link in the strand. This means that 
every part of the chain carries its full share ofthe working load. Thereare no pitch 


variations to cause uneven loading with resulting early failures of chain parts. 


An important function of the link plates is to maintain the pitch of the chain. To 
do this, link plate holes must be accurately located in relation to each other and 
also parallel. To control the drive fits of pins and bushings, plate holes must be 
accurate in size throughout the thickness of the link. Hole finishes must be 
smooth and uniform 

You get these features in Rex Roller Chains through a special manufacturing 
technique of guided piercing of link plate holes...a technique that assures the 
exact type of link plate hole required, and puts the plus wear life and fatigue 


resistance into these top-quality chains 


For the complete story of the plus values in Rex Roller Chains, send for your 


copy of Bulletin No. 5725. 


| CHAIN se 


4715 W. Greenfield Ave., Milwaukee 1, Wis. 


Roller Chains * Leaf Chains * PlateTop Chains « Double Pitch Roller Chains « Sprockets « Couplings 
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the values in... 


REX CHABELCO CHAINS 


Where you need power drive chains to handle heavy loads at slow to moderate 
speeds, the plus quality in Rex Chabelco Steel Chains can put plus value into your 
equipment. These chains, in their service range, are your most economical choice 

will transmit more horsepower per dollar. They have the rugged strength... 
the designed-in dependability...that resist aeavy shock loads and tough oper- 
ating conditions. Here are two important reasons why: 


Ihe press fit of pins and bushing in chain side plates is an important factor in 
chain life...in its ability to resist shock loads. In Rex Chabelco Chains, these 
tolerances are "designed in" and held through precisely controlled manufac- 
turing techniques. Even the pins and rivets of these chains have highly finished 
surfaces to prov ide the required precise fits. You get the maximum bearing arca 


for longest possible chain life. 


же. 


ff. 
т“ ha ^ 


IN 
POSITIVE 
LOCKS 


Turning of the chain pins in the side plates causes excessive wear in the side 
plate hole in any chain...destroys chain pitch...results in early chain failure 
In Rex Chabelco, pins have a special-shaped milled flat on the end which fits 
into a special hole in the side plate. This positive lock, plus the controlled press 
fits, prevents any turning of the pin...assures longest chain life. For the story 


on Rex Chabelco Chains, send for your copy of Bulletin No. 56-5 


CHAIN cen > 


4715 W. Greenfield Ave., Milwaukee 1, Wis 


Chabelco Chains « Cast Chains « TableTop Chains « Drop Forged Chains « Sprockets « Set Collars « Elevator Buckets 
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the values in SHAFER BEARINGS 


Combine the low-rolling friction of a ball...the Specifying Shafer puts an important plus in better 
high load-carrying capacity of a roller...and you service... longer life for your customers. Remember, 
have the plus advantages in Shafer Self-Aligning a Shafer Bearing will deliver its rated load capacity 
Roller Bearings. These bearings maintain their high for five years or more. Compare this with other bear- 
load-carrying capacity under shock loads...con- ings with an average life rating of one year or less. 


tinuous heavy-duty loads under misalignments. Here’s why! 


ЕВ 


SHAFT DEFLECTION RADIAL, THRUST OR Under Normal Load 
COMBINED LOADS SHOCK RESISTANCE 


| permits unrestricted Shafer free-roller design handles ra 


Under Heavy Load 


The high inherent elasticity of the bearing-quality aíloy steel rollers and 
< 3 ft » fi yr dia ist c om oad i i 
r shaft deflections dial, thrust or combined loads without raceways provides maximum resistance to shock loads. The elasticity of 
shock loads permits a loss of bearing capacity. There is no these rollers and raceways permits compression under load and shocks 
roller end wear no need for 


guide the contact area increases to fit the bearing area to the load requirement 
flonge 


ч 


Pillow Blocks Flange Units Flange Cartridge Cartridge Units Duplex Units Take-Up Units Take-Up and 


Units Frame Units 


For complete data on the plus advan- 
tages of Shafer Bearings, write ior 
your copy of Bulletin No. 55. 


4715 W. Greenfield Ave., Milwaukee 1, Wis. 
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SHOULD YOU USE OUTSIDE ІМУЕМТОВ5? 


DO NOT solicit ideas from outside! Solicitation increases legal risk with no corresponding increase 
in the number of useful ideas. However, a carefully planned screening setup may bring in some excellent 
new products and be good public relations as well. 


GEORGE S. HASTINGS 
Vice-president in Charge of Patents 


American Machine & Foundry Co 


í ou r looking a mewhat different f 
тай of corpora timu $a l I D Ackerman 
Mter how do companies grow? not onlv held that GM 
Either th icquire other c р but that GM shoul 

1 reach of conhid 


Т 


cause 1f 


been 


INVESTMENT VALUE 
H 


EVALUATION 
| | 


МОТЕ This is an abstract of a paper to be given at the 
American Management Association Conference on How t 


Plan Products That Sell, Jan 13-15, in New York City 
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COST AND TIME TO CARRY AN 

INVENTI FR CONCEPTION TT 

NVENTION OM CE шам Ho 
Re oy -—» 79 


^ 


TO COMMERCIAL PRODUCTION. 


CONCEPTION AND DISCLOSURE, STUOY OF MANUFACTURING COST 
PATENT SITUATION AND MARKET, ENGINEERING 24 
STUDIES AND MODELS Pont 


4 


dau 


JURY RIG TESTING OF CRITICA 
BUILDING AND SHOPTESTING PILOT 
MAKING DRAWINGS AS NECESSARY 


Di-Acro 
turret 
punch 
press 


Accurate 
Burr-Free 
Punching at 


nin FIRS 


12 Rotating Тік ШЛА 


MANUFACTURING 


Stations інен mc 


SERVICE ANO INSTALLA N 


The new Di-Acro 4 Ton Tur T тота 

ret Punch Press provides rap 

id, close tolerance punching of 

round, square, oval and re ” 
NOTE: Figures and times are for a pioneer machine of medium complication, such as 


tangular holes from to 
? t t қ 
Rotating turrets provide 1 high speed bread wrapping machine, selling for $10,000 to be manufactured in 


raj id inde xing for single or ots of 50 and having a total market of 2000 machines 
sequence punching. Precision 
hole lox ition quickly obtained 
with Micro-twin gauges 
Punches sheet metals up to 
uge mild steel, fibreboard, 


г! 1% ither, 


ind other sheet 


ounted in turrets 
handy Standard 
rance between punch and 


is 002 $ 


NEGOTIATING WITH 
INVENTORS 


nced die-ack 


O'NEIL-IRWIN nventors tend to o hig T profi 
TT MFG. CO. lu n thel nvention lhe remedy developed O à u h thie 
busines g end 


MACHINES 
( f valu ( t rt d roing-bu 
| 8th Avenue Lake City, Minn, қ қ ` n the pal f thi SOMI u 
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VALVE SEALS made of a TEFLON resin permit maintenance is practically eliminated. (Valve 
easy opening or closing of ball valve under by Rockwood Sprinkler Company, Worcester, 
any pressure. Due to use of a TEFLON resin Massachusetts 

no oil or grease is needed for lubrication, and 


ж 


Packing gland of TEFLON’ improves 


tetrafiuoroethylene resins 


assembly and performance 
of new mixing faucet 


A packing made of a TEFLON resin permits smooth rotation and 
easy up-and-down motion, yet prevents any seepage of water 
through the stem of this faucet. It can be assembled into the valve 
very easily, quickly and efficiently, and the adjustment on the 
packing can be uniformly pre-set by machine. This increases ЕР 
duction, saves money in assembly and virtu: illy eliminates pack 
ing replacements in the field, (Faucet by Gyro Brass Mfg. Corp., 
W 'estbury, L. I., N. Y.; parts molded of TEFLON tetrz ifluoroethyl- 
ene resins by Sparta Mfg. Co., Dover, Ohio.) 

WRITE FOR DETAILS on how to use Du Pont TEFLON tetrafluoroethvlene 


resins in your own designs; E. I. du Pont de Nemours & Co. (Inc.), 
Polychemicals Dept., Room 361, Du Pont Bidg., Wilmington, Del. 
In Canada: Du Pont Company of Canada (1956 Limited, P.O. Box 660, Montreal Quebec 


TEFLON is a registered trademark 


resins, including the tetrafluoroethylene resins discussed herein 
This registered trademark should not be used as an adjective to 
describe any product, nor should it be used in whole, or in part, 


| 
TEFLON is Du Pont's registered trademark for its fluorocarbon 
| 
| as a trademark for a product of another concern. 

l 


Watch the "Du Pont Show of the month" —90 minutes of the very best in live television —CBS network 


Seals of TEFLON 


tetrafluoroethylene resins 


eliminate lubrication 
...Cut maintenance 


Designing a ball valve which needs no 
lubrication was made possible by utiliz- 
ing seals molded from a TEFLON tetra- 
fluoroethylene resin. Designing with 
TEFLON resins alsoallows minimum main- 
tenance of the valve, since the seals are 
tough and durable and resistant to any 
chemical or corrosive that can be han- 
dled by the valve’s stainless steel body. 
The extremely low coefficient of friction 
of TEFLON resins makes the valve quick- 
operating with no tendency to stick. Its 
design, w ith the ball forced against a seal 
of the resin by spring pressure, assures a 
drip-tight closure even at low pressures. 


TEFLON resins are rated for use at tem- 
peratures to 500°F. Chemically, they are 
among the most inert materials known 
to science. Parts made of TEFLON resins 
are tough and durable. So outstanding 
are these resins as sealing and gasketing 
materials, that their use is often specified 
even where their exceptional heat- and 
chemical-resistance are not required. In 
particular, TEFLON resins are used for 
extra safety and reliability. 





POINTS 


Who Owns the Results of Basic Research 
THE QUESTION: | 
Underwritten at a University? 


"Mutual benefits will result . . . 


ownership of basic research | univ 
il sponsor judged on t basis ‹ od, 


i I 
of the university and tl 


€ oped 


sponsored by 
iE] } 1 to га 
ises it has been customary 


DR. D. J. GIRARD 


1 
owing th 
Manager 


ne Sponsor to 
Metallurgical Research patents resulting from basi 
& Process ontrol (Steel & Tube Div a ! 
Timken Roller Bearing C« t bi th the unis 
anton, Ohio 


ultimate good 


а 


“In the year 1AS.... 


Sputnik) th becoming more and more important 


rom private enterprise whicl 


Y 

1 
1 1 а z D 13 | 
iould be universally acceptec 


Т. Р. EVANS 
r of Research and Dev 


g Div 
X. 


InIvers 
V OWHCTIS 


it appca 
Fi 
t least partially solved 


results legally protected, a university could license indus 
use its ideas and become financially independent of con 


tributions, endowments, and state 


legislatures; and 
With a ‘financial independence’ incentive, 


have both greater 
basic 


4 universitv would 
desire and more mone 


ivailable to stress 
research in its curriculum." 
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OF VIEW 


"There is no ownership . . . 


of the results of basic research. In time of 


peace, univers ties insist 
the prompt publication of all results of basic research so that it mav be 
shared by investigators everywhere Other research organizations 
whether organized on a profit or nonprofit basis, usually follow the rule 


‘Sometimes a new discovery in basic research makes possible 


useful dev r pi ss, Which may be patentable. But the devel: 
hat device is no lone basic research. ‘The 
the basi if 1 to | 


1 
original investig 


have made a nev 


1. С. BOYCE 


Academic Vice-president 


s Institute of Te 


There can be only one answer 


che pub іс апа тапкик 1 gene {оттп 


i 


ORAM C. WOOLPERT, M.D. 
Executive Director 
Ohio State University Research 
Foundation 


“We welcome cor 


poration 


IK X 


$ 
| ) n y 


When one of our 


, 
which he wishes to work, 


individuals or the government 
“Not including government contracts, we receive about $2 
annually in grants from individuals and corporations who believe ( 
progress of science and are willing to support it; and who believe that Dr. L. A. DuBRIDGE 


President 
scientific progress will benefit their companies in the long run самала ын oi Toii 
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QUICKLY INSTALLED 
SOUTHCO CAPTIVE 
PANEL SCREWS END 
MISALIGNMENT 
PROBLEM . 


"A. 
A= 
a 


" | 


Simplicity of design contributes to 


listinctive 


appearance and fast, 
Stand-off is 


slipped into panel hole and secured by 


clean 


low-cost installation 


flaring. Screw is passed through stand- 
off and made captive by vinyl o-ring 

Floating" screw design eliminates 
costly close tolerance manufacture and 
'ardless of 


under 


permits easy engagement reg 
panel distortion encountered 


adverse usc conditions 


EA ; 


RETAINING | 
STAND-OFF 


SCREW RING 





SPECIFICATIONS 


iterial: Screw is brass, chrome plated; 


can be supplied in stainless steel 
O-ring is vinyl plastic 


Overall length of screw: 15%" 


Depth of screw head: 14" 


Т i 212 
SCREW HEAD DIAMETER | THREAD SIZE 
Y4-20 | 


4-20, 12-24 


10-24,10-32 


Screw head is supplied plain, as 


shown, or slotted for screw driver. 


“е еө.........е. е е е ее ее еее еее ееевссвсвесвсесеввевеввв?ӛ»%! 


SELECT CLOSURE HARDWARE TO IMPROVE 
UTILITY, APPEARANCE, AND TO LOWER COST 


PRE-ASSEMBLED 
PAWL ADJUSTS TO 
DESIRED THICKNESS 
AND PRESSURE 


This neat, compact Southco panel and 
door fastener is supplied assembled, re- 
quires but two rivets or bolts for low cost 
installation. It is available in three mod- 
els—large, intermediate and midget. 

The unique feature of Southco Pawl 
Fasteners is the fact that, by merely 
turning the knob, the pawl is adjusted 
to a wide range of frame thicknesses 
This assures a tight grip without pre- 
cision setting regardless of variations 
in frame or door dimensions or changes 
that are produced by wear or warping 
of sheets 

Pressure exerted by the pawl on the 
frame is controlled in the same way, by 
merely turning the knob. Against 
gasketed frames, pressure can be easily 


applied to compress the gasket 


SPECIFICATIONS 


Knob: Cadmium or chromium plated 
steel. 

Head Styles: Protruding ribbed or knurled 

knob; flush screw driver 


slotted for large size only 


Knob diameter 
Total width 


Total height 
Back of panel 
depth 


Knob length 


ub ja | oe lio Е 


ы 


| 
| 
| 
| 
i 


е 08 


©1957 


BLIND 
RIVETS 


34 


У TURN 


ADJ. PAWL | DOOR 
FASTENERS | FASTENERS 


LATCHES 


RETAINING 
SPRINGS NUTS 


ANCHOR 


FAST, HAMMER- 
DRIVEN BLIND RIVETS 
CUT INSTALLATION 
TIME 


SUES Ket 
>» > >» 


You“ 
No special tools to limit production or 


hit-the-pin”’ and the rivet’s in. 


require maintenance, no bucking, no 


finishing. For blind or open applica- 
tions, Southco Drive Rivets save time, 
reduce costs. 


Automatic action assures 


“pull-up” 
uniform, tight grip 
Southco Rivets are madeofaluminum 
or cadmium plated steel with cadmium 
plated or stainless steel pins. Diameters 


12! 1; 
8 


are from i^, grip range is from 


E^ (О 79". 


to 


Increased widespread use is due to 
low installed cost and elimination of 
down time and maintenance associated 


with fasteners requiring special tools. 


Fastener 


Handbook <a, 


ж. 


Send for your free copy of 
Handbook No. 7, just released. 
Gives complete data for de- 
signers on these and many other 
specialty fasteners. 52 pages, in 
two colors. 

Write on your letterhead 
to Southco Division, South 
Chester Corporation, 236 
Industrial Highway, Lester, 
Pa. 


/ 
/ 
«LYLZIDID eee. 


am 


/ 
/ 
, 
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New Sales Service Lab ot Bartles- 
ville is completely equipped with latest 
commercial processing machinery and 
research apparatus, including environ- 
mental test chambers. Phillips experi- 
enced technical service staff will assist 
you in developing new products and 
processes using MARLEX plastics. Please 
make arrangements through your local 
MARLEX sales representative. 


Applications with 


х 


ow-Permeability, Heat-Resistant 


7 


MARLEX 5 


% 


POLYETHYLENE 


High strength and resistance to heat, 
cold and moisture adapt MARLEX 50 
film to many industrial and agricultural 
services for moisture barriers in 
building and highway construction, gar- 
ment bags, drum and carton liners, pro- 
tective and insulating tapes, high-altitude 
balloons pond liners, irrigation 
ditches, mulch, greenhouses, silo caps 
and liners, protective covers, etc. 


*MARLEX is a trademark for Phillips family of 


Liquid-tight pouches made from 
MARLEX 50 film are ideal for packaging 
foods or industrial products that are oily, 
wet, frozen or hygroscopic. Foods can 
be boiled in flavor-sealed MARLEX 50 
packages. MARLEX 50 film is imperme- 
able to moisture and most chemicals, and 
new extrusion techniques yield film with 
the burst strength and clarity of conven- 
tional polyethylene film. 


Sterilizable MARLEX 50 fiim is 
suitable for packaging drugs, medical 
supplies and instruments covering 
operating tables and many other 
hospital uses. Controlled orientation in 
processing yields a tough, clear, heat- 
shrinkable film. Excellent stiffness and 
slip and non-blocking characteristics 
make MARLEX 50 ideal for use in high- 
speed packaging applications 


olefin polymers 


PLASTICS SALES DIVISION, PHILLIPS CHEMICAL COMPANY 
A Subsidiary of Phillips Petroleum Company, Bartlesville, Oklahoma 


NEW ENGLAND 

322 Waterman Avenue, 
East Providence 14, R. | 
GEneva 4-7600 


DISTRICT | 
OFFICES | 


NEW YORK 

80 Broadway, Suite 4300 
New York 5, N. Y 
Dighy 4-3480 


AKRON CHICAGO 


318 Water Street, 
Akron 8, Ohio 
FRanklin 6-4126 


Elmhurst, tit 
TErrace 4-6600 


Wl $. York Street, 


SOUTHERN & FOREIGN 
Adams Building, 
Bartlesville, Oklahoma 
Bartlesville 6600, Ext. 8108 


WESTERN 


330 Security Bldg 
Pasadena, Calif 
RYan 1.6997 





TRENDS 


as т Le 
Re a ee а Sik 


BROAD, BLACK BAND on new crane and earlier fork lift emphasizes low center of 
jravity and maintains family resemblance throughout Hyster line designed by Henry Dreyfuss 





SEATING HUMAN BODY for operating machine with minimun 
fatigue depends on concentrating weight on two bony points in 
the buttocks, roughly 41/2 in. apart, according to industrial desig 
Henry Dreyfuss. This is done by using a firm, flat cushion in 

new seat developed by the New York designer for Hyster 
consultation with Dr. Janet Travell, Cornell Medical C 
This contrasts sharply with bucket seat concept, popu 
cars and said to distribute body weight over areas ill 

job Seat length is held to a minimum, based on measurements 
of 95% of adult male and female population ‘see drawing above 
Shorter length, together with slight downward curve of 

and softer forward padding, minimizes interference w 

blood flow in thighs. Seat's back is curved for maximu 

to lower back when erect posture is required. S 

of back is also provided, for more relaxed postu 

periods. Seat assembly was developed as « 

of mock-up) and is adjustable by means of 

inclined plane to permit optimum angles at joints regardle 

size or sex of operator. Available on Hyster equipment, in 
crane and fork lift shown on opposite page 
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motivation 
research: 


What's in it for you? 


Passing fad? Advertising gimmick? Or a valuable new 
—— MÀ" technique to guide product design? Here are facts 
to help you make your own decision. 


people buy? en “The Aggression Need, define 


more? Would g th mes su 
rt climbing? “The 


juestions every engineer isks. Often, he 


periority over another persi 
Conservance Need, 
ерат, апа рг 


em too. But in manv cases, he'd like mor 
hich to base his decisions. Motivation 


proponents claim, can give him that aid 


ind to protect hi Inves 
“The Infavoidance Need, 
n thinking that 1 
then, is motivation research? Basically, it r taste: to id. failure. 
n of market research that tries to uncover the oined 
ison whi peopl like and dislike 
which the people themselves ma 


mpt to find and influence basic attitud 


earned motivation researchers the titl 


{ 
Ol 


1 title of which thev are not 


I. xndon O, Brown 
gcrald-Sample, as “researc 


best possibk inswers to th« que поп, 


1 ^ 
ple behave as they d 


ao 


Institute of Motivational Research savs the 


f M-R is t lefine consumer attitudes regarding Das 


oduct or ser 


1С‹ ind to establish the root causes that combine 


id not ШТ 


ind to suggest necessari 1 product 


gg il t} 


сі partur: which will lead t b such pel 


1 attituck measure their commercial 


па 
ibout product qualit | 
ISK most peopl why they want an ind advertising and promotion 
11 say for transportation If Most M-R studies so fa 
vehicle providing most efficient tran onsumer field. But industrial 
| be the one thev would buv. As ever For instance, a motor 


м that isn’t exactly the cas« Efficiency of “Why don’t mor 
М nlv o 
І ІЗ ОТПІУ ОП 


tude 
On м ouk 


0 


manutacture! | 


engineers pecify de mi 
of many characteristics a prospec products?" ‘There se many appli 
í buver considers, consciously or unconsciously vhich de | 

What, then, are his motivations? A recent study wa Го answer the question, the company fit 


DuPont's Petroleum Chemicals Division of t lvert 


idvertising agency [t | market 
1 


mal factors governing the average motorist’ showed that one major reason was the mistaken impres 


sion that de motors could be used satisfactorily only 
where dc line power was available. But this did not 
e motorist owns and uses an automobile scem to tell the whok 
one or more of the following need 


“The Play Need, or necessity 


himself, and seek diversion and entertainment Ihi 


motor ould 


| car and his choice of a service station 


with this answer 


torv. The agencv recommended 
іп M-R investigation, involving "depth interview 
with engincers who weren't specifying dc moto 


tudy found a good many engineer ociated 
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de with the past: “It is considered in context with earh 


efforts to produce power.” ‘These engineers, then, feel 
that thes will be old t ishioned if the өресі!" dc motor 


Ihe M-R group recommended a major campaign t 


overcome this impression, pointing up the modern 
characteristics of de motors by des riptions of new d 
products for automation; and showing via case histori 
that “the new user of dc equipment gain 
keeping up with industry leaders 
Neither the motor nor the auto studv recommended 
designing the product. They we oncerned with 


| 
easons tor buying. But anything which could 


force the "modern" x 


ICI 


lea on dc motors (new materia 
restvling, and the like) should he Ip broaden their sale 
ind anything which could help car users 


their basic needs should be welcome on 


HOME AND HARDWARE 


influence 


ind. other 


lighter, slimmer-lined home 
ign his products. But first 
іп homi 


of building hardwar 


Y 
ing changed hi 


t 


Buying patterns are influenced by outside factors (to right ‹ 


groups of factors, Dupont says, contribute to the buyer's per 


Perception 
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NER 


с ғы інші a ONE TECHNIQUE—MANY 
It 


TECHNICIANS 


Circumstances 





SIGNIFICANT PARTS | 


9 


Serrated polyethylene studs... 
rc originally designed re gla 


Monadnock. Mills, Div. United-Carr 


Corp.. San Leandro, Calif 


Coupling links shafts, 
motors... 


i uantities, $ 30; delivery, 6 
Parametrics, P. O. Box 629, Costa 
Mesa, Calif. 
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Glengarry Processes 


N. Y 


Glass-encased relay . . . 


tra 


\va 1 Hamlin, In 
Sherman Ave., Evanston, IIl 


Hydraulic motor generates electricity . . . 


High temperature grease ... 


t I Sundstrand \viation 
Machine Tool Co., 2421 llth St., Ri 


t t Shell Oil € 
50 W. 50th St... New York 2 


Varying orifice contour... 


Conair Inc., 7 


W. Wilson Ave., Glendale 
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WIRE CLOTH PARTS с: 
MATERIALS 


EQUIPMENT . 


Miniature high- aga screws... 
ire available in s : 


eature 


\ Т Voi-Shan Mfg. Co. 
Div. of Pheoll Mfg. Co., 8463 Higuera 
St., Culver City, Calif. 


$ RE м 
TERMINALS 


INTERIOR RELAY C 
ASSEMBLY 5 AMP 5 


Photorelay . . . 


Wire cloth parts fabricated to your order 
are a Newark specialty. One division of our - Де x 
company is fully equipped and staffed lirt, vibration, shock, t iture, humid 
| | it Photobell Co., 


to manufacture any part you Inc., 43 Vesey St, New York 7 


need with a wire cloth insert. 


We also offer an engineering service to assist Push- on magnetic " drive . 
you in design or redesign of your parts. ELE 

Ours is a "one-stop" service... . we deliver 

complete parts guaranteed to meet your 


specifications. Send for our Fabricated Parts Catalog. 


| Riewark 
АТТ us s ire Cloth M n" 


EE u.a MM M 
COMPA NY н cea С 934 Норе St. 


field Engineering Corp 
351 Verona Avenue, Newark 4, New Jersey Springdale, Conn. 
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VISTEXE@FELTS 


or positive... self-lubricating seals 


CRITICAL FUEL PUMP PARIS 
OF VISTEX WITH TEFLON FELT 


VISTEX 


PLUNGER 
PACKING 


қ” 
МА ады ( 


--ғ---.-............., 


Sh hh ed 


Y 


TOA 
N 


-annan nnmn al 


í 


VISTEX 


GLAND 
PACKING 


Are dependable seals your problem? | STEX FELTS | AMER 


Here’s a new way to solve even the toughest ones { merican’s 


| In addition to Teflon, Vistex Felts 
Versatile Vistex-with-Teflon Felts! ) pregnated with such polymeric compi 
Felted of Teflon reinforced synthetic fibres, these advanced-type | HYCAR © NEOPRENE * BUNA 5 
self-lubricating Felts are setting new performance standards unde! NATURAL RUBBER ® RED NEOPRENE 
both high and low temperature operating conditions. They resist all | to meet individual chemical and pl 
acids, alkalis, aliphatic and aromatic compounds maintaining their | conditions 
thermal stability in applications up to 420° F! Shouldn't you investigate 


these Felts, too They are 


You get better, stronger seals Vistex-with- Teflon Felts withstand : 
( n thousands of difficult ap 


up to 5,000 psi...eliminating troublesome lateral plastic flow and every maior industry 
sealing on polished or irregular surfaces with only minimum pressure 

Vistex-with- Teflon Felts can be precision cut without ravelling 
or fraying having a very high tear value. Due to their great 
strength they are reusable for even greater economy 

Available in 36” x 36” sheets with thicknesses of 1/16", 1/32", 
1/64” or as cut gaskets, strips and washers quality Vistex-with 
Teflon Felts can economically and efficiently meet your specific 
requirements 

Save time — consult our engineering staff for assistance in choosing 
the correct Felt. Remember: It's the largest, most experienced stafl 
in the industry and it's backed up with the largest, most modern 
laboratory facilities in the industry vet 


, General Offices and Engineering 
Write today for technical Bulletin V1 556 on your company ber oie resto: cs 


letterhead, please 78 Glenville Rood, Glenville, Conn 
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Cut Galvanizing Costs SIGNIFICANT PARTS 
2 EQUIPMENT . 
as much as 75% with 
ZINC RICH COATING © 


R.C. 


IRON OR STEEL 


If you buy galvanizing—or if you have a product that 
can be improved by galvanizing you can get galvanic 
protection against rust and rust creeoage via Z.R.C. for 


as little as 1'2¢ per sq. ft. 


And because Z.R.C. is easily applied by brush or spray 

you can galvanize iron or steel surfaces of any size any 

where. And this galvanizing can be done by your own 

people—a self contained operation! | Overload relay 4 
Z.R.C. is a free-flowing compound consisting of 95°% pure full three or 
zinc—dries quickly to a tough, flexible, firmly adherent 

coating—can be built up to any thickness. No special 

mixing or surface preparation is necessary. Protection 

begins on contact and lasts (Z.R.C. will withstand over 

3090 hour salt spray testing). For prices, details and 

ordering information ... 


the SEALUBE company 


8 Valley St., Wakefield, Mass. 


nother. circuit hasa 
Rowan Controller Co. 
Homewood Ave., Baltimore 18. 


INDIUM has properties 1; i i | = Е 
which you may need " jJ | а 
У, > 


è Resists corrosion 


* Aids lubrication 


* Unique stabilization 


$ 


Magnetic latching relay .. . 
perates on a 1 w, 3 millisec pulse 
ommercial quantities are available in t І СМ i n teatures 
ndium metal (specially refined 99.999 md t resist Magne в 

pure or 99.97 pure), Indium wire, foil | рт Е s IK d 
ibbon, pellets, spheres or powders. Als« a кісі о Shock ind > 


1 
r ; 1 es lo t 
Indalloy intermediate solders and г DS Switch | id 


QUALITY a Шан Жж да 
ther high-purity metals I STV r 1 am] { 


SERVICE tive is 5 in. high x 


Write Dept. P-1 for new Indium bulletin in. deep and operates 


INDALLOY Intermediate Solders RESEARCH 


temperatures from 5» to 


an be mounted bv brackets or 


| quipped with plugin headers or 
tHE INDIUM corporation or AMERICA, nd eid ——PP— 


older terminals for two No. 24 
"rS (eere Aveo 9 DUM Mer Vh AWG wires. Potter & Brumfield, Inc., 
Since 1934 Pioneers in the Development 


) 
and Applications of indium for taductry Princeton, Ind 


44 SIGNIFICANT PARTS PRODUCT ENGINEERING * January 13, 1958 





BLACK 


or the 


illusion 


of black? 


) CASTELL E 


Е 8. 


Imported is saturated 


with “black gold” — the best natural 


os AW FABER & 


graphite of more than 99% pure carbon 


Black as midnight . . . but more impor- coding in the harder drafting degrees for 
tant, imported CASTELL stays black on your instant identification — these are some of 
drawing without flaking or feathering, stays the reasons why CASTELL is hailed as the 
black when it faces the relentless light of Drawing Pencil of the Masters. You owe 
the blueprint machine. The blacker the line it to your career to use CASTELL. All good 
the sharper the print dealers catry it . . . why not call yours 
With maximum graphite content and today? 

optimum granulations, there is no need to 

add foreign oily substances to give CASTELI CASTELL LOCKTITE (with Tel-A-Grade Indi- 
the illusion of black. CASTELL is born cator) for those who prefer a feather-weight 
black. Our exclusive microlet-milling re- holder with degree indicating device. Grips the 
duces the particles to perfect size and lead like the jaws of a bulldog to prevent 
consistency, gives you clean, sharp, ex- slipping or turning. One hand push-button con- 
tremely opaque lines that make hundreds Me me qu cm 


of prints without losing their reproductive 
qualities Imported CASTELL 9030 Lead — with the iden- 


tical graphite that made Castell wood pencil 


> . ` " ( "oree N to 
20 scientifically-uniform degrees, 8B t алада: Жаа аЬ 56 6 салы 
10H, close-textured lead that can take and but a perfect mate with LOCKTITE. Also available 


keep a needle-sharp point, remarkable in a kaleidoscope of colors. Packed in plastic 
erasability that leaves no ghosts, color- tube, 12 leads each 


A.W 


---у -7-- 
J fl ya PAULA 


Castell in Canada * Write Hughes Owens Co i.. Montreal 


PREFERRED BY PROFESSIONALS IN EVERY CIVILIZED COUNTRY ON EARTH 
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ARE YOU BUYING ROTARY PUMPS... SIGNIFICANT PARTS 


i MATERIALS 
...from a ж EQUIPMENT . 


COMPLETE" 


LINE 
Like Viking? 


ave many ad- 
when you 
from the COMPLETE 


ality controlled 


1g to en 1 


* You can choose from over 750 catalogued models 

—or from hundreds of special arrangements—or 

Viking The Leader — З have one built particularly for your needs. 2/3 
f Not a Follower in Rotary Pumps to 1050 G.P.M. Write today for folder 585X 


iuding 


Cedar Falls, lowa, U.S.A In Canada, it's "ROTO-KING" pumps t 1 standard it Acro Div., 
Offices ond Distributors in Principal Cities See Your Classified Telephone Directory Robertshaw-Fulton Controls Co., Colum 
SEE OUR CATALOG IN SWEET’S PRODUCT DESIGN FILE hus 46 ы» 


Flame-retardant laminate . 
t i iaract t S |t 


design | ~ MA values. EI 
engineers! 


CONSIDER 
PORCELAIN 
ENAMEL 


Porcelain Enamel today is Richardson Co 
being used on many con- Park. 11 
sumer products, stainless 

steel, sheet steel, cast iron 


1 
НК І храп 
2765 Lake St., Melrose 


and aluminum . . chosen 

for its beauty, durability and Flame-retardant laminates 
versatility. } ie different grad 

We are manufacturers of 

porcelain enamel and offer 

consultation and research 

facilities. We will recommend | 
enamelers who are qualified 
to handle your requirements 


E W. TORNGREN pe "WORLD'S 


COMPANY, INCORPORATED EN MOST COMPLETE 


236 Pearl St.. Somerville, Mass. ; CERAMIC 
І SUPPLIER” 


your Designers’ Guide 


>. HOMMEL 
| a COMPANY t ind ind rod dia 
DEPT. 6031+ PITTSBURGH ЗО, РА. Continental-Diamond Fibre Corp., Sub 
Oe ouem mme wmm шыт жә ces ue um udi WEST COAST 4747 E. 49th STREET, LOS ANGELES of Budd Co., Newark, Del 
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) 


е 
ІШ W 


WANTED / 4 way to wash all clothes automatically 


т 


DELIVERED / A Packard two-speed motor 


Either you wash light and heavy 
clothes differently, or you run the risk 
of ruining the delicate fabrics, or let- 
ting the heavy ones remain half-clean. 


Mechanical speed-changers can help 
you solve this problem. But they’re 
complicated, cumbersome and costly. 
However, until Packard Electric 
stepped into the situation, that was 
all there was. 


Then, by working closely with wash- 
ing machine manufacturers, and by 


drawing upon years of motor develo ippliances. We'll help you 
ment and production experience, 

Packard Electric produced the first 
two-speed electric power unit for 
washers. It had just the right amount 


design problems, then 
motors complete with mour 
accessories to simplify 
procedures and lower 

of speed, power and torque. And it gate this opportunity 

gave Packard’s customers a com- 
petitive plus that’s being talked about 
throughout the industry 


Packard Electric’ 


ing and production teams have a lon 


Electric 


€x 


Packard 
; research, engineer 


record of accomplishment in making 


custom-built motors work better in 





(Advertisement) 


SPECIAL REPORTS ON FINISHING 
NON-FERROUS METALS 


NUMBER IiI—Lustrous, Corrosion-Resistant Finishing with 
Chemical Polishing lridite 


WHAT IS IRIDITE? 


Briefly, lridite is the tradename for a specialized line of chromate conversion finishes. 
They ore generally applied by dip, some by brush or spray, at or near room temperature, 
with automatic equipment or manual finishing facilities. During application, a chemical 
reaction occurs that produces a thin (.00002° max.) gel-like, complex chromate film of 
a non-porous nature on the surface of the metal. This film is an integral part of the 
metal itself, thus cannot flake, chip or peel. No special equipment, exhaust systems or 
specially trained personnel are required. 


that the 


the | 
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Natural Magick 


I 


4 $ 
l 


La ISA 


PRODUCT ENGINEERING 


Technology and People 


| 


Јапоагу 


13 


POWER TRANSMISSION 


LABORATORY PUBLICATION 


Impact of Automation HIGH-TEMPERATURI ELECTRK 
FURNACI 


SEALS FOR ROTATING УНАР 


CORROSION RESISTANCE OF COI 
Reading and Recognition PER, COPPER ALLOYS 
by Computers 


` 


1958 





PUMP 


Liquids WITHOUT 
Gases CORROSION 


or 
Slurries } CONTAMINATION 


Wavelike 
Motion 
of Steel 
Finger 


Forces Material Through Tubing “с 
Capacities 

0.2 cc. per min 

to 4.5 G.P.M 


Prices range from $60.00 to 
depending on size $550.00 


ond accessories 


Write for Catalog 


SIGMAMOTOR, INC. 


3! North Main St. ^ Middleport, N. Y. 


yo 


Mp act. , 


Portable., е” cally 


7 4 
ба йы YU ou need (A 


operated ЛО оу i 


HIGH or LOW 
Pressure STEAM 


HOT-SHOT- 
ZKA STEAM 
GENERATORS 


are available in 

all sizes—for B 
every conceivable Y 
purpose! 

Used by the 

leaders of industry 


throughout the 
world—Since 1917 


(б 
Send for Free Copy of Ks L 
10 page Data File! N 


АОТСТТАТІС 


STEAM PRODUCTS CORP. 


140 West 31st St., New York 1, N. Y BR. 9.9736 


r 


50 MEETINGS * SHOWS * EXHIBITS 


MEETINGS-SHOWS- 


ж 


EXHIBITS id 


National Conference on Automation Systems :ponsored 
by Electronic Industries Assn., at Arizona State College, Tempe, 
Ariz. Sessions cover use of electronic systems in business and industry. 


For information contact the EIA Room 650, 11 West 42nd St, New 
York City 


American Society for Testing Materials, conference for the 
proposed new four state district - New Mexico, Arizona, Utah and 
Colorado. For information contact J. L. Abbott, 1902 Richmond N. E 
Albuquerque, N. M 


American Society of Heating and Air-Conditioning 
Engineers, Penn-Sheraton Hotel, Pittsburgh, Penna. Papers cover 
aspects of solar energy, panel cooling, dynamic heat storage systems 


etc. For information contact W. M. Vidulich, 62 Worth St., New York 13 


National Technical Conference, Society of Plastics Engineers, 
at Hotel Sheraton-Cadillac, Detroit, Mich. Over a hundred papers will 


cover developments, methods, materials, and techniques in plastics 


Midwest Welding Conference, sponsored by Armour Re 
search, Illinois Institute of Technology, and Chicago section, American 
Welding Society, at Illinois Tech Chemical Building, 3255 Dearborn St 
For information contact Harry Schwartzbart, 10 W. 35th St., Chicago 


Society of the Plastics Industry, Reinforced Plastics Div., 
Technical and Management Conference, Edgewater Beach Hotel 


Chicago. For information contact the Society, 67 W. 44th St., NYC 


ASME Gas Turbine Power Div., Conference and Exhibit 
Shoreham Hotel, Washington. Exhibits are limited to gas turbine power 
plants, component parts, material and accessories For information 


contact ASME, 29 W. 39th St., NYC 


Pressed Metal Institute, Spring Technical Meeting, Sheraton 
Cadillac Hotel, Detroit, Mich. For information contact the Institute 
3673 Lee Road, Cleveland, Ohio 


4th Nuclear Engineering and Science Conference, 
managed by American Institute of Chemical Engineers, with participa- 
tion by ASME, AIEE, American Institute of Mineral, Metallurgical, and 


Petroleum Engineers at International Ampitheoter, Chicago 


ASME Aviation Division, Conference at Statler-Hilton, Dallas 
Texas. For information contact the Society, 29 West 39th St., NYC 


ASME Committee on Management, Conference at Somerset 
Hotel, Boston, Mass. For information contact the Society, 29 West 39th 
St., NYC 


27th IRE National Convention and Radio Engineering Show 
Waldorf-Astoria Hotel and New York Coliseum. Program includes 
275 papers covering fields of all 27 IRE professional groups. 850 
exhibitors are participating in the show. For information contact E. K 


Gannett, 1 East 79th St., NYC 
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the proof of a metal the proof of a casting 
is a cast test bar is the casting itself 


NEW ARWOOD PROCESS NOW GUARANTEES 
PROPERTIES IN THE CASTINGS THEMSELVES! 


Arwood’s new process produces 


aluminum castings that exceed “Air- 
craft Quality"... Arwood guaran- 
tees 37% greater tensile strength... 
52% greater yield strength... a 
three-fold improvement in elonga- 
tion... based on specimens cut from 


the casting! 


1 
casting an De т le n I iu made 

Arwood engineers have perfected il the re stronger Now they can be made process without 
1 1 | 

entirely new process of investmen lighter. Designers can wo i specifications 


casting — the “Suparcast” process that ections because new process i Write, wire 


ARWOOD PRECISION CASTING CORP. 


d rw О О d 325 west 44th Street, New York 36, New York 


PLANTS IN BROOKL \ 4 GROTON, CONN.; TILT< F LOS ANGELES & N 





\3 NEW HANDBOOKS | Publisher’s 


Postscript un 
HANDBCOK OF 


\ 
NOISE CONTROL -3 »* 
Y 


4 ` 4 ecia t Edited by 
Cyril M. Harris, Acoustics Lab., Columbia U 
1184 рр., 700 illus., $16.50 


ENGINEERING 
MATERIALS 
HANDBOOK 


i f РИГЕ 4 a [ pt a 
Edited by Charles L Mantell, Consulting 
Engr Newark College of Engrg. 1906 pp 
648 illus $21.50 


ELECTRONIC 24 


DESIGNERS’ СОУ 
HANDBOOK 


n ( if an ave! n an netw« ы 
ina By Robert W. Landee, Potter , 1 1 1 
Pacific Corp.; Donovan C. Davis and Albert npanv | [ ved t 1 [OI пу үсат Most of its key 
P. Albrecht, Gilfillan Brothers, Inc. 1152 4 
pp., 984 illus., $16.50 less hurried 


best-informed 


FREE 10 DAY EXAMINATION f | 1 the | ( | | i ы; | his ! марапу” growth 


MAIL COUPON BELOW owth has come from 


McGraw-Hill Book Co., Dept. PE.-1 
М. 4151 51, N.Y C. 3t 


Hdbk. ої Noise Control, $ 
Engineering Matis. Hdbk 
Elect. Designers’ Hdbk 


PRINT 


For price and terms outside | 
write McGraw-Hill Int'l, NYC 
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INDEX TO 
ADVERTISERS 


Allied Research Products, Inc 
American Felt Co 

Arwood Precision Casting Corp 
Automatic Steam Products Cor; 


Beaver Precision Products 2 
Bethlehem Steel C rd Cove 


Chain Beit C 25.28 
Chicago Rawhide Mfg. Co 4th Cover 


Delco Products Div ;eneral Motors 
Corp 

du Pont de Nemours & C 
E. I 


Faber-Caste Pen 


Garlock Packing Co 
Goodyear Tire & Rubber 


Haynes Stellite Co Div 
bide Corp 
Hommel Co., O 


Indium Corp. of Amer 
International Nickel C 


McGraw-Hill Book C Inc 
Mirro Aluminum C 
Moraine Products, Div., Genera 
Motors Corp 2nd Cover 


National Vulcanize 1 is 
Newark Wire Cloth 42 


O'Neil-Irwin Mfg 


Packard Electr 
Corp 

Phillips Chem 
Div 


Sealube Co 
Sigmamotor Т 
South Chester С 


Torngren Co., In« 


Viking Pump 


PRODUCT ENGINEERING 
ADVERTISING SALES STAFF 


Atlanta 3 M. H. Mille 
Haverty Bldg Jackson 


Boston 16 TA 
Park Square Bldg Hubba 


Chicago 11 Mid. Wes 
Manager M eanor 
1 Ande ( Mick 


Cleveland 
Bldg 5 


Dallas 1 
Bld 


Denver 2 


wa M 


Detroit 26 


I Woo 


los Angeles 17 


Sixth M Mad 


New York 3 
I ( Kenne 


Philadelphia 3 
ladsor Arel 


st Kitten 


Pittsburgh 22 
Bldg Atlan 


St. Louis 8 К. W. Bruley 


st Continental Hldg Jeferson 


San Francisco 4 W. C. Woe 
st Dougla 4604 


eu. 


Dial Works Silent Cad 


You can take it with you 





MORE WHY 


INFORMATION ; 
enses DONT THEY 


general engineering RESEARCH and DEVELOP... 


metals and alloys 


non-metallic 


materials and finishes ! 
Iu Fro-TAdio 


fabrication and 
production processes 


cadv developed 
і 
№02111111< 


power transmission 


mechanical parts 
and design analysis | 
|i boon to 


fastening and joining 


IVs whe Ki 


Р fi l great r. N. TYLER 
motors, engines, controls 


electrical and | 
electronic components n automatic coffee pot for onh 


10—but with a 


hydraulic and à : enough opening so that a man can get his 
pneumatic equipment і ! ` 3 , 
it after use. And 

s projecting П 


| 
other 


"I can find you nec | to a rular folding machine because { 
the very latest ed use and the variety of drawing sizes to be handled. However 

. normal cut sizes j, C, D and E; of printing paper could be supplied 
developments in... jr gen 


that hand folding is expedited and improved in 


uro ut 1 | Roll 1Z4 p p might ( creased суеп 3 
\ ( t to produce accordioi vle fold Lhe сі 
Product оаа ах r dals i i 
* LE , : 
Engineering's 


IH. Brrorskx 


the insides of ovens so they can 1 


thumb-indexed - ye cleaned with a wipe of a cloth? 


I he cleaning compounds now avail 


SIN 4 е 


lened grease or food: they ar 


)-------. poisonous, toxic, difficult 
Di ind expensive. Some silicor 
l 1% igents used 111 112 
1 
ШІ - - . molding come close to having 
: ^ 


required qualification 


I. N. TvLER 


Have you a pet project but neither the time nor inclination to do the necessary R & D? 


Product Engineering will welcome (and pay $10 each for) similar ideas based on known 


scientific principles but lacking an inspired manufacturer 





Hows your factener T.Q? 


See if you can guess the name f the special fasteners turned out recently by our Lel 


| 1 ! 
shown below! Each a specific fastener need. If yi 


turning this page upside dowr o fair peeking. A sco bolt might perhaps do a bet 


of six correct answers you are now using, feel free 


authority on fasteners. Any be pleased to advise you, whethe 
more study nply get in touch with Bethleher 


These specials were selects t random from among tl IHLEHEM STEEL COMPAN?Y 


| | | n the Pacific Coast Bethlehem products are sold by 
hundreds of types of nusual h« | and tl ; | iten И 


stion; Export Distributor: Bethlehem 


SXNIT YIONI4 


INIML ЯМУ19 1109 1015-1 1108 33NIl 


1109 47315 


dWY1O NY4S 


1108 ONIMS 


1108 OOH 
03М311У13 


qnis 1SOd 3NI 


BETHLEHEM 





$HAFT-TYPE OIL SEALS Move than 2 simplest dust exclusion to 1 
types, forming thousands of size speed, high-temperature 
combinations for shafts fron ` 

to 50” O.D., are 

majority from st 


y 
ised for the vz 


STANDARD END FACE SEALS Fo 


problems outside the 


of shaft 


SIRVENE SYNTHETIC RUBBER PRODUCTS 


The advanced level of compound 


C/R INDUSTRIAL O-RINGS A f 
of C/R O-Rings in star 


SIRVIS-CONPOR MECHANICAL LEATHER 
PRODUCTS The range of | 


ітргер 
leather cups are operating at 


pressures up to 10,000 p.s.i. The 


қ 


CHICAGO RAWHIDE MANUFACTURING COMPANY 
1237 Elston Avenue * Chicago 22, Illinois 


In Canada 


RAWHIDE ST OL pe St 





